Mammalian DNA double-strand break repair protein XRCC4 interacts with DNA ligase IV.
Mammalian cells deficient in the XRCC4 DNA repair protein are impaired in DNA double-strand break repair and are consequently hypersensitive to ionising radiation. These cells are also defective in site-specific V(D)J recombination, a process that generates the diversity of antigen receptor genes in the developing immune system. These features are shared by cells lacking components of the DNA-dependent protein kinase (DNA-PK). Although the XRCC4 gene has been cloned, the function(s) of XRCC4 in DNA end-joining has remained elusive. We found that XRCC4 is a nuclear phosphoprotein and was an effective substrate in vitro for DNA-PK. Human XRCC4 associated extremely tightly with another protein(s) even in the presence of 1 M NaCl. Co-immunoprecipitation and adenylylation assays demonstrated that this associated factor was the recently identified human DNA ligase IV. Consistent with this, XRCC4 and DNA ligase IV copurified exclusively and virtually quantitatively over a variety of chromatographic steps. Protein mapping studies revealed that XRCC4 interacted with ligase IV via the unique carboxy-terminal ligase IV extension that comprises two tandem BRCT (BRCA1 carboxyl terminus) homology motifs, which are also found in other DNA repair-associated factors and in the breast cancer susceptibility protein BRCA1. Our findings provide a function for the carboxy-terminal region of ligase IV and suggest that BRCT domains of other proteins may mediate contacts between DNA repair components. In addition, our data implicate mammalian ligase IV in V(D)J recombination and the repair of radiation-induced DNA damage, and provide a model for the potentiation of these processes by XRCC4.